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EXECUTIVE SUMMARY 

NICE requires consistency in its decision making and so has developed a reference case of 

methods for Technology Appraisal that includes the measurement and valuation of health. 

This TSD starts with an overview of the reference case, and then goes on to examine what 

evidence is required to justify using an alternative to NICE’s preferred measure, the EQ-5D.   

The key components of the NICE reference case are as follows. The QALY is the 

recommended measure of the benefits of an intervention. It combines the outcomes of 

survival and health related quality of life, by placing the latter on a scale where zero 

represents being dead and one is full health. There are a variety of approaches and techniques 

for valuing states of health-related quality of life (HRQL).  The NICE reference case prefers 

the generic EQ-5D in adults as reported by the patient or their close carer when they are 

unable to do so. The EQ-5D comes with a pre-existing value set obtained from a 

representative sample of the UK general population using the time trade-off technique. Other 

generic preference-based measures are available, such as HUI3 and SF-6D and these can be 

used in sensitivity analyses.  For children NICE has been less prescriptive, but would like to 

see standardized and validated preference-based measures to be more widely used.  

The EQ-5D can be collected in trials, though for many states it may be more appropriate to 

collect the data in observational or routine data sets, or to use existing estimates from the 

literature. Where relevant EQ-5D data are not available, then another solution would be to 

map from another measure of HRQL or disease severity that has been used in relevant studies 

and to predict EQ-5D responses from statistical mapping functions. These can be estimated 

from other data sets containing both instruments.  This strategy is accepted by NICE in the 

absence of EQ-5D data, but it is always second best to the direct use of EQ-5D and may 

come with a penalty of increased uncertainty.   

In some situations, NICE recognises that the EQ-5D may not be appropriate.  However, it is 

difficult to prove a measure of HRQL is or is not valid in a particular patient group in the 

absence of a gold standard measure. NICE requires empirical evidence to demonstrate the 

EQ-5D is inappropriate in terms of the properties of content validity, construct validity, and 

responsiveness. Content validity is concerned with whether the instrument covers all the 

dimensions of HRQL of importance to patients. Construct validity requires quantitative 

evidence on whether the measure reflects known differences between groups or converges 
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with other relevant measures. Responsiveness is the extent to which the EQ-5D reflects 

changes in HRQL overtime. These criteria would preferably be assessed across the five 

dimensions of the measure as well as the overall index, though this is rarely done. Careful 

consideration must be given to the relevance of the variables used to test validity. There will 

always remain a degree of judgment to be exercised by NICE in any patient group.  

The rest of this TSD series considers in more detail the key issues around the use of values in 

the literature (TSD 9)1, mapping (TSD 10)2 and the alternative methods available where EQ-

5D is shown to be inappropriate (TSD 11).3 Finally, the last in the series considers the use of 

HSUVs in economic models (TSD 12).4  

The other TSDs in this series offer lists of recommended research in their specific areas and 

these are not repeated here. In terms of what is discussed in this TSD, the main research gaps 

are in determining the appropriateness of EQ-5D in different patient groups and further work 

is required to establish the most appropriate preference-based measure in children.  
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1. INTRODUCTION AND BACKGROUND 

1.1. PURPOSE OF THIS TECHNICAL SUPPORT DOCUMENT 

The Guide to the Methods of Technology Assessment (Methods Guide) describes key aspects 

of analyses submitted to the technology appraisals programme.5 This Technical Support 

Document (TSD) is part of a wider initiative to produce a series of TSDs that accompany the 

Methods Guide. Each TSD describes how to use analytical techniques recommended in the 

Methods Guide, offer suggestions for analyses for areas not currently covered in the Methods 

Guide and identify areas that would benefit from further methodological research.  

 

This TSD reviews the NICE reference case for the measurement and valuation of health for 

use in cost effectiveness models in health technology assessments (HTA) submitted to NICE. 

It provides an overview of the NICE methods and introduces the background and rationale to 

the main topics addressed in the rest of the series. This TSD then goes on to provide guidance 

on the empirical assessment of the appropriateness of the EQ-5D in different patient groups 

for NICE submissions. The remaining TSDs in this series go into four issues in greater depth: 

1. Identification, reviewing and synthesis of utility data from existing literature; 2. Use of 

‘mapping’ to obtain utility values; 3. Alternative methods for generating utility values; and 4. 

Use of health state utility values in economic models.  

 

2. THE NICE REFERENCE CASE  
NICE has outlined a standard approach to the assessment and appraisal of health technologies 

within its Methods Guide.5 The NICE reference case is a core set of methods that should be 

included in a base case analysis in NICE submissions. The reference case has been developed 

with regard to promoting consistency in decision-making between appraisals and the 

principles of transparency, inclusivity, timeliness and methodological robustness.6 The 

measurement and valuation of health is an area of health technology assessment in which 

there are several controversial areas, particularly because health related quality of life 

(HRQL) is a concept for which there is no single or objective measure. The NICE Guide to 

the Methods of Technology Appraisal recognises that a ‘one size fits all’ approach may not 

always be the most helpful and therefore guidance is also provided on approaches to analysis 

when the ‘first best’ solution doesn’t seem to work for a given technology. This TSD explains 
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the recommendations made in the Methods Guide relating to the measurement and valuation 

of health and provides references to other TSD in this series. 

The core components of the NICE reference cover the following issues:  the measure of value 

(i.e. QALYs), the measure of HRQL in adults, who should report HRQL, the inclusion of 

carers, the role of other measures and the measure of HRQL in children. The next section 

considers these aspects of the reference case in more detail and their implications for the 

collection and analysis of HRQL data. 

2.1. HEALTH OUTCOMES SHOULD BE EXPRESSED USING QALYS 

“For the reference case, cost-effectiveness (specifically cost–utility) analysis is 

the preferred form of economic evaluation. This seeks to establish whether 

differences in costs between options can be justified in terms of changes in health 

effects. Health effects should be expressed in terms of QALYs.” (NICE Methods 

Guide Section 5.2.11)5 

Quality adjusted life years (QALYs) are the recommended measure of health outcomes for 

economic evaluations submitted to NICE. A QALY combines data on length of life with data 

on the quality of that life. The quality of life component of the QALY represents the value 

placed on different levels of health or quality of life. This component is anchored at 0, which 

represents a state as bad as being dead, and 1, which represents full health. Scores of less than 

zero are theoretically possible and sometimes observed; these represent levels of health that 

are considered to be worse than being dead. Thus one QALY represents a year in full health. 

Conventionally in health economic evaluation, QALYs can be summed over time or across 

individuals. For example, if the prognosis for a patient is expected to be 8 years in full health 

followed by 2 years in a reduced health state valued at 0.5 (or 50% of full health), their 

expected QALYs are 9 QALYS: (8 years x 1.0) + (2 years x 0.5) = 9 QALYs. Also, imagine 

a treatment available for a specific patient population (N=10). If as a result of treatment, the 

prognosis for 5 patients is 10 years in full health (5 x 10 x 1.0 = 50 QALYs) and 2 years in 

50% of full health for the remaining five patients (5 x 2 x 0.5 = 5 QALYs), the total expected 

QALYs for this patient group is 55 QALYs (or an expected mean of 5.5 QALYs per patient). 

Advantages of QALYs include the ability to incorporate a measure of quality of life as well 

as a measure of longevity, and they can account for the impact of treatment on general health 

rather than focussing on specific symptoms associated with the condition. In addition, 
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because the measures of health (in terms of quality and length of life) that make up the 

QALY are not specific to any given disease, they can be used to compare the amount of 

benefit derived from different treatments in different conditions. 

The NICE Methods Guide states that reference case analyses should always include QALYs 

as the measure of outcome. However it also refers to the use of alternative measures of health 

outcomes where there are concerns about the QALY.  

“…If the assumptions underlying QALYs (…) are considered inappropriate in a 

particular case, then evidence to this effect should be produced and analyses 

using alternative measures may be presented as an additional non-reference case 

analysis.” (NICE Methods Guide Section 5.2.12)5 

The key assumptions underpinning the QALY are that: the value placed on the health state 

(the ‘Q’ element of the QALY) is independent of the duration of that health state; the values 

placed on health states are independent of when they occur within a profile of health and the 

sequence in which they occur; and they also usually require risk-neutrality.7,8  The use of 

QALYs is not without debate in the health economics literature, and several studies have 

reported results of empirical tests of QALY assumptions (for a review see Tsuchiya and 

Dolan, 2005).9  In the context of NICE Technology Appraisals, the focus should be on why 

the assumptions are less appropriate for a particular condition or treatment.  

The NICE Methods Guide does not specify what type of analyses should be presented when 

the QALY assumptions are shown not to hold. Furthermore, the interpretation of most non-

QALY based analyses will be difficult, given that the NICE threshold range is based on a 

cost per QALY framework and it is not clear what the equivalent value for this range would 

be if based on alternative measures. Based on a recent review of NICE appraisals, only a 

handful of economic evaluations were submitted to NICE using non-QALY based analyses.10 

In these cases either health outcomes were excluded altogether (cost-minimisation analyses 

were presented) or outcomes were expressed as life-years gained, and concerns about the 

assumptions underlying the QALY were not provided as the rationale for submitting the 

alternative analyses. A discussion of whether cost-minimisation analysis can ever be 

appropriate is beyond the remit of this TSD. However, the use of life years gained to 

represent health outcomes is problematic as it does not reflect impacts on HRQL (positive or 

negative) and suffers from a lack of comparability to the NICE cost-per-QALY threshold 

range. Other measures that could be presented as alternatives to the QALY include the 
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Healthy Year Equivalent (HYE),11 the Saved Young Life Equivalent (SAVE)12 or contingent 

valuation. However, HYEs and SAVEs have not been routinely used for health care policy 

making and the concerns around them are well documented.13 ‘Willingness to pay’ and other 

contingent valuation methods are consistent with Treasury Guidance for public sector 

economic evaluations14 and are widely used in other areas of public policy making, but have 

been less frequently used for valuing health outcomes for inclusion in economic evaluations. 

Overall it is expected that the circumstances in which additional alternative analyses would 

include health outcomes expressed using HYEs, SAVEs or monetary measures will be rare.   

Implications: 

-  Use QALYs in the base case analysis 

-  If there are concerns that the assumptions underpinning 

QALYs do not hold for this specific disease, provide supporting 

evidence and present alternative analyses.  

  

2.2. MEASURING AND VALUING HEALTH 
“…For the reference case, the measurement of changes in HRQL should be 

reported directly from patients and the value of changes in patients’ HRQL (that 

is, utilities) should be based on public preferences using a choice-based method. 

The EQ-5D is the preferred measure of HRQL in adults. The methods to elicit 

EQ-5D utility values should be fully described. When EQ-5D data are not 

available or are inappropriate for the condition or effects of treatment, the 

valuation methods should be fully described and comparable to those used for the 

EQ-5D...” (NICE Guide to the methods of technology appraisal. Section 5.4)5 

There are several methods available for measuring the ‘quality’ component of the QALY. 

NICE has chosen methods where patients report their own HRQL using health status 

instruments or questionnaires (sometimes referred to as multi-attribute health status 

classification systems), and then values from existing datasets available for each of the 

instruments are applied to each description of health (or health state) reported by the patients 

(sometimes known in the literature as indirect methods). There are several generic and 

validated instruments available for applying this approach: including the EQ-5D,15 Short-

form (SF)-6D,16 Health Utilities Index (HUI),17 Quality of Well-Being (QWB),18 15D19 and 
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Assessment of Quality of Life (AQoL).20 All have value sets obtained from general 

population studies that can be applied to the health state described by the classification 

system. Alternative approaches include patients valuing their own health, usually at repeated 

points in time to capture the value of treatment (sometimes referred to as ‘direct’ valuation), 

or developing bespoke descriptions of health states for people to value.  

There has been much debate around which approach is best for measuring patient outcomes 

for use in economic evaluation and decision-making. These well documented debates include 

whether the focus should be on health-related outcomes or broader measure, whose values 

should be used to value health states (e.g. patient versus general population), which method 

of valuation is best (e.g. TTO vs. SG vs. VAS) and which health status instrument should be 

preferred (e.g. EQ-5D, HUI3 or SF-6D).7,13,21  In its Guide to the Methods of Technology 

Appraisal,5 NICE recommends a set of preferred methods which enable it to promote 

consistency between appraisals and give reassurance to its stakeholders of how certain 

methods are likely to be viewed by its Appraisal Committees.  

NICE recommends an approach that distinguishes between the reporting and valuation of 

health. It recommends that health status should usually be reported directly by the patients 

experiencing the condition and/or treatment. It should not be reported by health professionals 

or by researchers through the development of ‘vignettes’ describing the expected outcomes or 

experiences of patients. Recommended approaches for when patients are unable to report 

their own health are described in Section 2.3 below. The guidance also recommends that the 

values placed on those patient-reported outcomes come from a representative sample of the 

general population.  

Of the main generic preference-based measures noted above, value sets based on UK general 

population values are available for EQ-5D, SF-6D and HUI 2 (developed for use in 

children).16,17,22 However, it has been shown that the different classification systems produce 

very different health state values.23-25 This is problematic if comparisons need to be made 

between evaluations, or with a common reference standard (such as the NICE threshold 

range). Based on a need for consistency across appraisals, NICE has stated a preference for 

one of the instruments, the EQ-5D, for use in its economic evaluations. Although this does 

not imply that EQ-5D should be used in every evaluation (see below).  
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Implications: 

 - HRQL should usually be reported by patients using the EQ-5D 

- The values placed on changes in health should come from the UK 

general population using a choice based method 

- EQ-5D should be considered the preferred measure for generating 

health state values in most circumstances 

 

2.3. WHAT IF PATIENTS ARE UNABLE TO REPORT THEIR HRQL?  
The Methods Guide emphasises that the health status for a given condition or treatment 

should be reported directly by patients. However, there may be some circumstances in which 

this is not possible due to the nature of the condition experienced by the patient (for example, 

if the condition affects cognitive functioning).  The use of a proxy is recommended for these 

cases where the patient is unable to directly report changes in their own health (NICE 

Methods Guide Section 5.4.3)5 and a version of the EQ-5D for completion by patient proxies 

has been developed. 

The need for a proxy to report health status will not always be clear-cut as the lucidity of 

respondents is not always easy to judge. Where proxy data are being collected for de novo 

studies a description of the criteria or process used to decide the need for a proxy report 

should be recorded and reported. Also, it is difficult to determine the most appropriate person 

to act as proxy for the very reason that a proxy is required: the person is unable to 

communicate their opinion on their health status. The NICE Methods Guide recommends that 

where proxies are required, information on the health status of patients is provided by their 

close carers as the best proxy. Whilst the use of proxy reporting may be inevitable for some 

patients, the evidence to support agreement between proxy-patient is mixed. There is 

evidence from EQ-5D and proxy other generic instruments to suggest that agreement between 

proxies and patients is good for dimensions of health that are more easily observable (e.g. 

mobility and self-care) but weaker or poor for more subjective dimensions of health (e.g. pain 

and depression).26-28 There is also some evidence showing poor general agreement between 

patients and proxies.29,30 Further research could help determine the best method and person 

for obtaining proxy reports of health status and whether this varies according to condition.  
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Implications: 

- Where patients are unable to report their health status, this information 

should come from the patients’ close carers 

 

2.4. WHAT ABOUT THE HEALTH OF CARE-GIVERS?  
As the population ages, more and more people are providing informal care for close relatives 

and loved ones, and this can impact on the HRQL of the caregiver. The NICE Reference Case 

allows for the health impacts on caregivers to be included in the main analysis where 

treatment is expected to have an effect. It is left to the researcher to decide when there may be 

such an impact, rather than routinely requiring this information for all appraisals in order to 

prevent data collection that is likely to be of very limited value. However, it leaves open the 

question of what constitutes a caregiver. One would not expect professional caregivers to be 

included in the evaluation, as (compensation for) their time and effort should have been 

included through staff costs in the evaluation. It is anticipated that the health impact on carers 

arising from providing informal care to the patient (including the impact on mental health), 

rather than a general ‘family effect’ of having emotional connections to someone who is ill, 

although this is subject to debate in the literature.31   

It is recommended that the methods used to measure HRQL for the caregiver is the same as 

that used for the patients. This implies the use of the EQ-5D with the UK population tariff, if 

EQ-5D is considered to be appropriate for the condition of interest. Where the impact on 

HRQL of caregivers is included, changes in HRQL over the full period of evaluation should 

be included. For example, the HRQL of a caregiver may decline as the severity of the 

patients’ condition worsens, but then improve or return to an original level with an increase in 

supportive care. In these cases the full profile of HRQL change should be included. The 

QALYs of the caregivers can then be estimated and combined additively with the patient 

QALYs in the reference case analysis. However both should also be presented separately for 

purposes of transparency.  

Implications: 

 - Include the impact of treatment on carers health using EQ-5D where 

this is expected to be important. 
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2.5. DATA FROM OTHER PREFERENCE-BASED MEASURES OF HEALTH INCLUDED 
IN CLINICAL TRIALS 

Preference-based measures of health-related quality of life other than the EQ-5D (such as the 

SF-6D or HUI) may have been included in clinical studies used to inform the main estimates 

of effectiveness in the HTA. In these cases, it is recommended that a sensitivity analysis 

should be reported using the alternative set of data. Where the analysis is based on a single 

trial, it is recommended that the data for each treatment arm are used separately, adjusting for 

baseline differences where necessary. This is particularly important when the health 

technology assessment is based on a single or a small number of studies as is often the case in 

Single Technology Appraisals. Other preference-based measures may be also important 

where EQ-5D has been shown to be inappropriate (see next section for when this may arise).  

Implications: 

- Present a sensitivity analysis including preference-based measures 

other than EQ-5D, if they have been included in the clinical trial/s used 

to inform the effectiveness estimates  

 

2.6. MEASURING HEALTH-RELATED UTILITY IN CHILDREN  
The descriptions of health included in many of the health status classification systems are not 

relevant to young children, including the standard version of the EQ-5D which was originally 

developed for use in adults. Therefore it is recommended that consideration should be given 

to using a measure that has been specifically developed for children. The Guide to the 

Methods of Technology Appraisal5 provides the example of the Health Utilities Index version 

2 (HUI2), which has been developed specifically for use in children and a value set has been 

developed based on general population values in the UK.32 The HUI 2 is suitable for self-

completion in children aged 8 years and over, or as a proxy version for children aged 5 years 

and over.  Since the publication of the NICE Guide, two other instruments have been 

developed: the EQ-5D-Youth (Y) and the Child Health Utility 9 dimension (CHU-9D).33,34  

The EQ-5D-Y is a version of the EQ-5D that has been modified for use in children to make 

the labels and descriptions of the health domains to be more relevant and accessible to 

children and young people.  It has been developed and validated for children aged 7 to 12 
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years. The standard adult version of the EQ-5D is considered appropriate for most children 

aged 12 and upwards. The CHU-9D has been developed specifically for use in children. It 

has been and validated in both healthy children and children as patients with an age range of 

7 to 11 years.  

The valuation of health of children raises interesting challenges around the appropriate 

perspective for valuation. General population values are preferred by NICE, however there 

are several alternative perspectives that could be taken for the valuation of children’s health 

states that are within the definition of a ‘general population perspective’. These include adults 

valuing the health states as if experienced themselves, adults valuing health states as if 

experienced by children, or getting values of the health state descriptions from children. 

Further empirical research would be useful to assess whether these perspectives produce 

different valuations. A specific value set for the EQ-5D-Y was not available at the time of 

writing. A value set obtained from members of the general population using a choice-based 

method (the standard gamble method) is available for the CHU-9D. These values are based 

on adults valuing the CHU-9D health states as if they experienced the states themselves.35 

Implications: 

- consider applying an instrument developed for use in children when 

measuring the health state values of young children.  

 

2.7. IMPLICATIONS FOR DATA COLLECTION AND ANALYSIS 

The options for collecting HSUV data are to collect EQ-5D in key clinical trials or 

observational studies, or to use existing data reported in the literature.  Where EQ-5D have 

not been collected and are not available from other sources, mapping techniques can be used 

to predict EQ-5D values. Where EQ-5D has been shown to be inappropriate alternative 

instruments for obtaining HSUVs can be used. These alterative options are reviewed in this 

section and the links made to the rest of this TSD series.  

Source: collecting EQ-5D 

An appropriate source for the data on HSUVs may be the main clinical trial/s used to inform 

the data on effectiveness. This enables the trial data to be used directly within the analysis of 

HRQL, eliminates concerns about the applicability of the health data to populations from 
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which the effectiveness estimates are obtained and it enables all the effects of treatment to be 

included directly in the estimate, including any side-effects of treatment, without the need for 

adjustment. However, there may be concerns about the generalisability of effectiveness 

and/or HRQL data to the target NHS population. There may be other circumstances where 

HSU data are not best collected within the clinical trials, for example if adverse events related 

to the condition or treatment is rare or not likely to be captured in the trials, where the 

outcomes of interest are too long term for a typical trial or where the trial does not reflect 

NHS practice. In these circumstances observational studies may be more appropriate for 

capturing the impact of the event on HRQL. Such data can then be synthesised with values 

for other health outcomes or health states, including data from the clinical trials, as needed. 

Source: mapping 

Where data are not available consideration should be given to ‘mapping’ to EQ-5D from 

another measure or to using data from the published literature. Mapping uses data from an 

external source to establish a relationship between the EQ-5D and one or more condition-

specific or clinical measure/s that have been included in the main source of effectiveness 

data; the results from this exercise can then be applied back to the main source of 

effectiveness used to populate the cost effectiveness model. This is acceptable to NICE as an 

alternative within the reference case. As this approach provides a method of linking the EQ-

5D data from the external source to the effectiveness data and enables multiple criteria to be 

used to differentiate between EQ-5D values, in many cases it may be preferable to simply 

obtaining EQ-5D values for a condition from the literature. Mapping can be used to predict 

EQ-5D directly or can be used to predict the health state descriptions to which values can be 

assigned in the standard way.  However there may also be cases where sufficient EQ-5D data 

are available in the existing literature that are generalisable to the NICE decision problem. 

Furthermore, mapping is usually second best to using EQ-5D data collected directly from 

patients experiencing the treatment of interest. It has been shown that mapping functions tend 

to overestimate the HSUVs associated with severe health states and underestimate the 

HSUVs associated with good health, which can misrepresent treatment effects when applied 

in economic evaluation.36 Further guidance on mapping is provided in TSD 10.2 

Source: literature 

When identifying health state utility values from the existing literature for NICE assessments, 

it is not necessary to conduct a systematic review using the full review methods advocated for 
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identifying the clinical effectiveness data (e.g. using the recommended methods outlined by 

CRD for effectiveness37). However, care should be taken to ensure the methods of 

identification and selection are systematic and transparent and that it is made clear why the 

specific source of data has been selected for use in the analysis. Further guidance on the 

selection of health-related utility data from the literature is available in TSD 9.1  

Source: alternatives to EQ-5D 

Finally, there may be some cases where EQ-5D is considered inappropriate for a specific 

condition or treatment. The next section focuses on how to determine whether EQ-5D is 

appropriate for a given condition or treatment. The alternatives to EQ-5D include the use of 

other preference-based generic measures, condition specific preference-based measures, 

vignettes and patients own health state valuations.  In general, alternative measures based on 

self-reported health from patients are preferred to vignettes, descriptions based on HRQL are 

preferred to symptoms, and on the valuation side, values obtained from the general 

population are preferred to patients and those obtained using choice-based methods are 

preferred to those that are not (e.g. VAS). Further guidance on these alternative methods for 

when EQ-5D is considered inappropriate is provided in TSD 11.3 

Analysis 

When using data from the literature or other secondary sources, it may be necessary to adjust 

the data in order to make it relevant to the model and the decision problem faced by NICE. 

For example, the data may reflect the health-related utility associated with a specific 

condition, but may not include the disutility associated with specific adverse events related to 

the condition to treatment. There are also issues around how to incorporate uncertainty in the 

HSUVs estimates. Further guidance on recommended methods for incorporating health state 

utility data into economics is provided in TSD 12.4  

 

3. ASSESSING THE APPROPRIATENESS OF EQ-5D 
A crucial decision in the population of an economic model for submission to NICE is 

whether the EQ-5D is appropriate in the patient group. NICE chose the EQ-5D because it is 

the most widely used preference-based measure that meets the reference case: a generic 

measure of HRQL that is self reported and valued using a choice based elicitation technique 

(TTO) by a representative sample of the UK population. It is believed to be appropriate for 
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most patient groups, but NICE acknowledges in the Methods Guide that EQ-5D may not be 

appropriate in all cases. The large scale use of other measures, even other generic preference-

based measure of health, would reduce comparability between assessments. NICE has 

therefore built in a stringent requirement that inappropriateness be empirically demonstrated 

in situations where other data are submitted. NICE states in its guidance that ‘If the EQ-5D is 

considered inappropriate, empirical evidence should be provided on why the properties of 

the EQ-5D are not suitable for the particular patient populations. These properties may 

include the content validity, construct validity, responsiveness and reliability of EQ-5D’.5 

Criteria for assessing a measure of health usually include practicality as well as reliability, 

validity and responsiveness and these are summarised in Table 1.28-30 

Table 1: A checklist for assessing the inappropriateness of EQ-5D  

 Components 

Validity    
 
 
 
 
 

• content validity: 
 - does the instrument exclude dimensions of health important to patients?  
 - do items appear insensitive? 
• face validity: 
 - are the items relevant and appropriate for the population? 
• construct validity: 

- does the EQ-5D  fail to reflect known differences between groups 
(preferably across the relevant dimensions) 

- does EQ-5D and its relevant dimensions fail to converge with 
other measures of same concept? 

Responsiveness • does the instrument fail to reflect known changes in health? 

 

3.1. PRACTICALITY 

The practicality of an instrument depends on its acceptability to respondents.  This can be 

assessed in terms of how long the instrument takes to administer and the proportion of 

completed questionnaires. Assignment to the EQ-5D classification requires a short single 

page instrument and the additional burden arising from its use is minimal, so NICE has not 

identified this as an argument for regarding it as inappropriate. However, there may be 

concerns in certain populations with whether it is possible for patients to meaningfully 

respond, such as when they are extremely ill or cognitively impaired (e.g. case of dementia). 

In these cases, NICE would accept proxy responses to the EQ-5D, preferably from carers 

who best know the health of the patient.  
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3.2. RELIABILITY 

Reliability is the ability of a measure to reproduce the same value on two separate 

administrations when there has been no change in health. This can be over time, between 

methods of administration or between raters. Evidence on the reliability of the EQ-5D 

indicates significant random variation between assessments, as is commonly the case with 

patient reported measures of health.38 This has important implications for the sample size of 

any study being powered to show differences in EQ-5D. Of more relevance to NICE 

submissions, it also has implications for the precision of mean health state values used in cost 

effectiveness models that needs to be fully reflected in the Probabilistic Sensitivity Analysis.   

Variation by method of administration may introduce another threat to comparability. 

Unpublished evidence from the EQ Group suggests there is little or no difference between 

self report by pencil and paper completion and computer administration.39  

3.3. VALIDITY 

The assessment of validity is more difficult. The lack of a gold standard in the field of health 

measurement and valuation has resulted in some health economists being rather sceptical 

about the value of trying to prove validity. Thus a comment by Williams suggested that 

‘…..searching for ‘validity’ in this field, ........, is like chasing will o’ the wisp, and probably 

equally unproductive’.40  The challenge of assessing the validity of such data pervades the 

measurement of all psychological phenomena and has been met in the psychometric literature 

by the development of various tests that can be adapted with care for use on the EQ-5D.  

The EQ-5D is composed of a descriptive system and a set of values.  The descriptive system 

of the EQ-5D has five dimensions (mobility, self care, usual activities, pain/discomfort and 

anxiety/depression) and in the reference case each dimension has 3 levels of no problem, 

some problems and severe problems. The EQ-5D should be used with a pre-existing ‘value 

set’ obtained from a representative sample of the UK general population using a preference 

elicitation technique known as time trade-off.22 The appropriateness of the EQ-5D is 

concerned with the descriptive system rather than the values per se, since this is the part that 

defines the coverage and sensitivity of the instrument, though most evidence is concerned 

with the index. The appropriateness of the descriptive system can be assessed in terms of the 

content and face validity, construct validity and responsiveness.41   
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3.3.1 Content Validity 
In terms of content, the most fundamental question concerns the definition of the construct of 

HRQL.  NICE does not provide a definition of HRQL in the Methods Guide for Technology 

Appraisal nor is there a single definition agreed by researchers in the field.  The definition of 

health provided in the constitution of the World Health organisation of ‘A state of complete 

physical, mental and social well-being’42 has been very influential in the field. A more recent 

definition of HRQL provided by researchers that represents what most people in the field 

mean by HRQL is:  ‘A person’s subjective perception of the impact of health status, including 

disease and treatment, on physical, psychological and social functioning and well-being’.43 

EQ-5D can be seen as a combination of physical functioning (mobility, self care), 

psychological health (depression and anxiety), social functioning (that may be included in 

usual activities) and symptoms (pain and discomfort). Within this conceptual framework, the 

precise content can be assessed using qualitative methods such as depth interviews and focus 

groups of patient and this is the approach recommended by the US Food and Drug 

Administration (FDA) for patient reported outcome measures to support labelling claims.13 

The face validity of a descriptive system can be assessed using cognitive interview 

techniques to establish whether patients, for example, understand the descriptions in the way 

they are intended to be understood.  

Qualitative techniques may be helpful in making a case against the EQ-5D, but they are not 

sufficient. Simply showing that a particular concern is not explicitly in the descriptive system 

of EQ-5D does not imply that the impact on HRQL is not appropriately reflected in one or 

more of the 5 dimensions in the instrument.  

3.3.2 Construct validity 
Construct validity is the extent to which the scores produced by a measure agrees with other 

measures or indicators of the dimensions of HRQL considered relevant to the patient group 

(such as those identified by qualitative work). There are two commonly used tests in the 

psychometric literature for examining the construct validity. One approach is to examine 

whether it is able to differentiate between groups thought to differ in terms of their health (i.e. 

known group differences), and the other is the extent to which it correlates with another 

measure of health (i.e. convergent validity). Construct validation is best performed at the 

dimension level, but evidence is often only available on the index that is a preference 

weighted aggregate across the dimension.44 These tests can never prove the validity of an 

instrument, but they provide evidence on the degree to which a measure is valid at measuring 
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the concept being tested. For tests based on known group differences this depends on the 

basis for the groupings used to assess known group differences. Where these are other self-

report instruments of dimensions of interest, such as other scales of mobility or self care, then 

these can be useful in assessing whether the EQ-5D descriptive system is sensitive to 

differences.  However, evidence in the psychometrics literature often uses clinical measures 

such as visual acuity, respiratory function or symptoms of schizophrenia that may have only a 

weak relationship to HRQL in any case. Great care must be taken to scrutinise the measures 

being used to establish known group differences or convergence and to establish that these 

are themselves appropriate.  

Convergent validity can be assessed by the strength of association between EQ-5D and 

another measure of preferences, such as another generic preference-based measure (e.g. HUI3 

and SF-6D). A lack of association with other measures, or the EQ-5D failing to reflect 

differences between groups found by HUI3 or SF-6D may suggest the EQ-5D is not valid in 

this group. Another potential source of evidence comes from convergence with directly 

administered TTO, SG or VAS, but this test is limited by the fact that they reflect patient 

values rather than those of the general population.   

3.4. RESPONSIVENESS 

A related empirical test is responsiveness, which is the ability of an instrument to measure 

“clinically significant changes” in health. For populating cost effectiveness models, this is 

less important than validity since models requires mean health state values.  However, it does 

provide another source of data on whether EQ-5D is able to reflect known differences over 

time. Psychometric tests of responsiveness suffer from the same limitation as construct 

validation, since the alleged change in health comes from clinical assessment or before and 

after an intervention that may not have improved patient health. Furthermore, the 

psychometric literature uses measures of responsiveness such as the ‘effect size’, where the 

mean change in score is divided by either the standard deviation at baseline or the standard 

deviation of the change.45  A common assumption in the psychometric literature is that for a 

given health change, the measure with the larger effect size is the better measure.46,47 Where 

the objective is to minimise the sample size, this makes sense. However, when the purpose is 

to compare the size of change between treatments as part of an economic evaluation, within 

or between conditions, it is the value of the change which matters.48 Effect sizes do not 

indicate the value or importance of a change.   
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Finally a specific preference study may be undertaken to establish whether a dimension of 

HRQL excluded from EQ-5D could be important.  This could take the form of an ‘add-on’ 

study, where it is established whether the supposed missing dimension is valued over and 

above the existing dimensions of the EQ-5D. The addition of a sleep dimension, for example, 

did not significantly change the values given to EQ-5D health states.49 This does not mean 

that sleep is unimportant, simply that its impact may be indirectly felt through one of the 

existing five dimensions. Further work of this kind is currently ongoing.  

3.5.  EVIDENCE ON THE APPROPRIATENESS OF EQ-5D 

An empirical literature on this subject has only recently begun to emerge. Most evidence 

tends to be around the aggregated index rather than the individual level dimensions and to be 

quantitative rather than qualitative. It uses a mix of other generic preference-based measures, 

directly elicited preferences (using TTO and SG), clinical measures and assessments before 

and after interventions. Much of this testing does not meet the standards outlined above.  The 

studies providing the evidence in most cases were not designed to examine validity or 

responsiveness, and so tend to be under- powered for this purpose and use variables to define 

groups or changes over time that may not reflect differences important to patients or that 

would be valued by the general public.  

This TSD is not able provide a detailed review of the appropriateness of EQ-5D across 

patient groups. The literature is too large and it is growing all the time. Evidence from recent 

reviews suggests the EQ-5D is probably not appropriate for assessing the impact hearing 

loss,50 some specific forms of visual impairment51 and schizophrenia.52 Unfortunately the 

evidence to support alternative generic preference-based measures in these populations is also 

currently limited. However, it would seem that EQ-5D is appropriate in areas including 

depression and anxiety,53 number of key cancers,54 cardiovascular disease,55 type 2 

diabetes,56 asthma and chronic obstructive pulmonary disease.57  The reader is recommended 

to consult TSD 91 on methods for identifying the relevant literature where reviews have not 

been undertaken. Where there is not sufficient evidence in the existing literature, then 

additional empirical work may be required including qualitative work on the content of the 

EQ-5D and psychometric evidence on validity and responsiveness. 
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Implications: 

The EQ-5D is assumed to be appropriate unless it is empirically 

demonstrated not to be the case for a given patient group and its 

treatment.  

Evidence to support this should be based on a systematic review of 

evidence of EQ-5D data in the specific condition 

It should include data on the content validity, construct validity and 

responsiveness of EQ-5D 

Consideration should be given to the quality of the studies, including 

the sample size and to the validity of the measures used for comparison 

in the identified studies 

 

4. SUMMARY AND CONCLUSIONS 

NICE requires consistency in its decision making and so has developed a reference case of 

methods for Technology Appraisal that includes the measurement and valuation of health.  

The key components of this reference case are that QALYs should be the measure of value.  

The preferred instrument for putting ‘Q’ into the QALY is the EQ-5D in adults as reported by 

the patient, or their carer when they are unable to do so, and valued by a general population 

value set obtained using TTO. Other generic preference-based measures can be used in a 

sensitivity analyses. For children NICE has been less prescriptive, but would like to see 

standardized validated preference-based measures to be more widely used.  

The EQ-5D can be collected in trials, though for many states it may be more appropriate to 

collect it in observational or routine data sets, or to use existing estimates from the literature. 

Where relevant EQ-5D data are not available, then another solution would be to map from 

another HRQL measure that has been used in a group of patients in the relevant health states, 

and EQ-5D responses predicted from existing statistical mapping functions. This is always 

second best to the direct use of EQ-5D and may come with a penalty of increased uncertainty.  

In some situations, NICE recognises that the EQ-5D may not be appropriate.  However, it is 

difficult to prove this is the case in the absence of a gold standard measure. To do so requires 
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empirical data on the validity of the content in patients and empirical data on how well it 

performs in terms of psychometric criteria.  

The rest of this TSD series considers in more details the key issues around the use of values 

in the literature (TSD 9),1 mapping (TSD 10)2 and the alternative method available where 

EQ-5D is shown to be inappropriate (TSD 11).3 Finally, the last in the series considers the 

use of HSUVs in economic models (TSD 12).4  

The other TSDs in this series offer lists of recommended research in their specific areas and 

these are not repeated here. In terms of what is discussed in this TSD, the main research gaps 

are in determining the appropriateness of EQ-5D in different patient groups.  There is some 

research currently ongoing looking at this issue, but gaps remain and it will need updating.  

These will be important resources to make readily available to those looking to submit 

evidence to NICE.  Further work is required on the most appropriate preference-based 

measure in children.  

5. SUMMARY OF RECOMMENDATIONS 
Reference case 

• The QALY is the measure of the benefit of treatment. 

• Patient self report should be used to describe the change in health,  

o although where they are unable to provide this, then the information should 

come from the patients’ close carers. 

• The EQ-5D should be used to collect data from patients on their health, and a set of 

values obtained from the UK general population using the time-trade off method 

applied to generate health-related utilities. 

• Where it is important, the impact of an intervention on carers can be included and 

measured using the EQ-5D. 

• Other preference-based measures of health can be included in sensitivity analysis, if 

they have been included in the clinical trial/s used to inform the effectiveness 

estimates. 
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• Consider using an instrument developed for use in children when obtaining health 

state utility values. 

Implications 

• Data on EQ-5D can be collected in clinical trials, observational studies, routine 

sources or the literature depending on the requirements of the cost effectiveness 

model. 

• Mapping from another HRQL measure offers a solution where relevant EQ-5D is not 

available, but may come with increased uncertainty. 

• The EQ-5D is assumed to be appropriate unless it is empirically demonstrated not to 

be the case for a given patient group and its treatment.  

o Evidence to support this should be based on a systematic review of evidence 

of EQ-5D data in the specific condition. 

o It should include data on the content validity, construct validity and 

responsiveness of EQ-5D. 

o Consideration should be given to the quality of the studies, including sample 

size and completion rates. 

o Consideration should be given to the aspects of health that are expected to 

change and to the validity of the measures used for comparison in the 

identified studies. 

• There are alternative methods, but the use of these reduces comparability and so 

evidence for their use must be convincing. 
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